Metabolic syndrome (MetS) is an aggregation of multiple cardiovascular risk factors which consists of elevated blood pressure, elevated glucose, central obesity, elevated triglycerides (TG) and low high density 
Methods

Study Population
The LIFECARE study in the Philippines is a prospective cohort study which included apparently healthy participants aged 20 to 50 years old from rural and urban communities in Metro Manila and four nearly provinces. Its aim is to look into the effects of socioeconomic factors, psychosocial stress and lifestyle factors in the development of cardiovascular disease (CVD) risk factors and CVD. Excluded were those who had a history of existing cardiovascular disease (myocardial infarction, stroke or peripheral arterial disease), malignancy, and women who were pregnant or lactating. All participants gave their informed consent to join the study. The study protocol was approved by the Institutional Review Boards of the National Institutes of Health at the University of the Philippines -Manila and Cardinal Santos Medical Center.
Study villages in the Philippines were chosen based on relatively good accessibility, peace and order situation, presence of support from the local government unit (LGU) and local collaborator(s).
LGU officials assisted the study team to identify villages for inclusion in the study. From each chosen village, household lists were obtained from the local health center or the village (barangay) center. Random selection of households was done using systematic random sampling. A list of eligible members per household was then generated after which the Kish method 12) was utilized to recruit only one member per household. This was done so as to ensure a balanced distribution of age and sex of study participants from the community.
The interviewers selected the respondents from each sampled household using the Kish method, which allows for selecting a member of each household in a systematically varying fashion so that, across the entire sample, all possible household membertypes are represented in the same proportions as in the population 12) .
Data Collection
A trained field team conducted face-to-face interviews to obtain pertinent data on socio-demographic profile, medical history and physical examination. Anthropometric measurements (i.e., height, weight and waist circumference) were all measured using standardized techniques. Participants were asked to remove their shoes, heavy outer garments and hair ornaments prior to the measurement procedures. Height was measured using a stadiometer (microtoise) lipoprotein cholesterol (HDL-C). In the US, the prevalence of MetS in the adult population (aged 20 years and above) was 34% 1) . In a 2007 review of 25 surveys of metabolic syndrome in Asian population, the prevalence of MetS is lower ranging between 10 to 30% 2) . The prevalence of MetS among adult Filipinos aged 20 years and above was 18.6% in 2003 and 27.4% in 2008 3, 4) . Furthermore, the presence of MetS or increasing number of metabolic risk factors has been associated with a high predisposition for cardiovascular disease (CVD) among Filipinos 3) . Thus, the MetS is not only common, but has important downstream implications in our country.
There are many studies citing the effects of age, gender and socio-demographic factors in relation to MetS [5] [6] [7] . However, the sociodemographic determinants of the MetS are not known in the Philippines. These data are particularly important in countries, like the Philippines, which are undergoing rapid sociodemographic transitions.
The issue is made more complex by the fact that several criteria for MetS have been proposed. The most widely used are those of the International Diabetes Federation (IDF) 8) ; and the National Cholesterol Education Program -Adult Treatment Panel Ⅲ as modified (mNCEP) by the American Heart Association and the National Heart, Lung and Blood Institute (AHA-NHLBI) 9) . The difference between the two is that the former recommended the presence of central obesity measured by waist circumference as an integral part in the diagnosis of MetS. More recently, a Harmonized Guideline for metabolic syndrome was agreed upon by 6 international organizations wherein the 2 definitions were merged resulting in the acceptance of the mNCEP concept of presence of any 3 of the 5 criteria, and specific cut-offs for waist circumference based on ethnic considerations 10) . It is not clear how the change in definitions affects the prevalence of the MetS in the Philippines.
The LIFE course study in CARdiovascular disease Epidemiology (LIFECARE) is a longitudinal study which looks into factors which may contribute to the development of cardiovascular disease and its risk factors among the southeast Asian population (Indonesia, Malaysia, Philippines and Thailand) 11) . The present study will be using the Philippine cohort of the LIFECARE study to: (1) determine the prevalence of metabolic risk factors in the LIFECARE cohort; (2) examine the associations between sociodemographic factors and the prevalence of MetS; and (3) determine the concordance of the mNCEP and IDF criteria in diagnosing MetS. . Body mass index (BMI) was derived following the formula of weight in kg/ height 2 in meters. Area of residence (rural or urban) was defined according to the official definition of the Philippines' National Statistical Coordination Board 14)
. Participants were asked for their highest educational attainment (no formal schooling, or were undergraduates/graduates of elementary, high school, vocational course, college/university, post graduate degrees). Current employment status (regular/casual/self-employment, unemployed, student, retired, on disability/ social security) was also asked. They were also asked if they presently smoke cigarettes, cigars, pipes or any other tobacco products.
Data Analyses
Prevalence of MetS and its component risk factors were assessed according to socio-demographic factors (age, sex, residence: rural or urban, educational and employment status, smoking history) using Stata 10 for Windows ® (STATACORP LPl, College Station, Texas, USA). Categorical variables were presented as frequency and percentages while quantitative variables were presented as mean and standard deviation. The kappa statistic was used to measure the concordance between the 2 criteria. Independent t -test was used to compare the component risk factors of MetS between sex. Chi-square test was used to determine the association of MetS to socio-demographic factors.
which is taped vertically to a hard flat wall surface with the base at floor level. The weight was measured using a Detecto scale which is calibrated at the beginning and end of each examination day. The scale is balanced with both sliding weights at zero and the balance bar aligned. Participants were instructed to stand at the center of the platform, weight distributed evenly to both feet. Waist circumference (WC) was measured using a tape measure at a level midway between the lower rib margin and iliac crest with the tape all around the body in horizontal position.
Blood pressure was measured using an automated device (OMRON Model IA2 which has been validated for use among Filipinos) 13) after at least 5 minutes of rest in the sitting position, using a cuff properly adapted to the arm size. The average of three blood pressure measurements was taken. Participants were advised to fast for 10-12 hours prior to the medical examination. Blood samples were drawn by trained and registered medical technologists. Analysis of fasting blood glucose (FBG), total cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C) and HDL-C was done in a central laboratory using a Roche Cobas Mira blood analyser that was standardized at the Clinical Chemistry Division, Department of Pathology, Ramathibodi Hospital, Mahidol University in Bangkok, Thailand that is accredited by the US Centers for Disease Control (CDC) in Atlanta, USA. Measurements were done using recommended reagents with LDL-C directly measured.
Operational Definitions
Both IDF and mNCEP-ATP Ⅲ criteria defined the following component risk factors: (1) elevated blood pressure: systolic blood pressure (SBP) ≥ 130 mmHg or diastolic blood pressure (DBP) ≥ 85 mmHg or on drug treatment, (2) elevated TG: ≥ 1.7 mmol/L highest among those who were self-employed and lowest with irregular employment. . The association with sex depended on the definition used. Whereas the prevalence of MetS was higher in men using the mNCEP definition, it was higher in women using the IDF definition ( Table 4) .
In both sexes, with increasing BMI, participants were slightly older, lived more in urban areas, have higher educational level, self-employed, have higher SBP, DBP, FBG, TC, TG, LDL-C, WC with greater number of hypertensives and diabetics. The only parameter that did not change much was the HDL-C level. Smoking rate was highest in the 20-29 years age group in males and 40-50 years age group in females (see Supplemental Table) .
The definition of MetS using the IDF definition lence of low HDL-C and increased WC. Overall prevalence of MetS was 19.7% by IDF and 25.6% by mNCEP ( Table 2) . Prevalence of component risk factors to MetS increased progressively with advancing age in both males and females except for HDL-C which remained almost at the same level in all 3 age groups. Prevalence of MetS increased progressively from the lowest to the highest age bracket in both sexes and overall whether based on IDF or mNCEP The difference in prevalence between mNCEP and IDF was progressively greater in males from the lowest to the highest age group ( Table 3) . The prevalence of the MetS, irrespective of the definition chosen, was higher with increasing age, in those living in urban areas and in those with higher levels of education. The prevalence of the MetS was Abbreviations: MetS, metabolic syndrome; mNCEP, modified National Cholesterol Education Program; IDF, International Diabetes Federation; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; BMI, body mass index; WC, waist circumference.
countries such as ours. The fact that only 77% of those with the MetS (based on the mNCEP definition) had central obesity is not terribly surprising and has been seen in other populations in Asia previously 20, 21) . There have been several hypotheses as to why this may be so. One explanation is that there are many pathways that lead to MetS and not all of them involve central obesity 22) . An increase in MetS that does not involve obesity may explain why increasing age is associated with greater differences between the prevalence based on mNCEP and IDF definitions. Another issue may be that the definition of central obesity is too high for this population. The definition of central obesity is fraught with issues including the way it is measured, to the way the thresholds were defined in various ethnic groups 23) . These issues are further complicated by the use of different thresholds for the definition of central obesity in men compared to women, which may contribute to the finding that MetS is more common in women when using the IDF definition but not when using the mNCEP definition.
Limitation
This is a cross-sectional report of data gathered from phase 1 of the Philippine LIFECARE cohort (20-50 years old) and as such, may not be applicable to the Philippine population, nevertheless our cohort showed similar or comparable data with our national survey with our cohort probably having a higher risk profile at a younger mean age.
Conclusion
The MetS is common in the Philippines. The prevalence is greater in older individuals and those with higher socio-economic status. Socioeconomic development will lead to greater life expectancy and a further increase in the prevalence of the MetS. This is a particular concern in urban areas. Urgent action to prevent the increase in the MetS is required to prevent the epidemic of cardiovascular disease that is likely to follow.
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The authors are grateful for the assistance provided by our staff (Rona May de Vera, Alma Amparo, Rachel Longalong, Mark Joseph Mitra, Hazel Joyohoy) and the field team for their contribution in making this project a reality. We also thank our colleagues in Indonesia, Malaysia and Thailand for their cooperais a subset of the mNCEP definition. 77% of those with MetS as defined using the mNCEP definition also satisfied the definition proposed by the IDF giving a kappa statistic of 0.83. However, the difference in the prevalence of MetS using the 2 definition was greater amongst older males ( Table 3) . Residence location did not seem to affect the magnitude of the difference between the 2 definitions. Participants without MetS were younger, with lower SBP, DBP, FBG, TC, TG, LDL-C and WC and higher HDL-C in both sexes compared to those with MetS. In those with MetS identified by both criteria males had higher SBP, DBP, TC, TG, WC and lower HDL-C. In those with MetS identified by mNCEP only, males were younger but had higher TG, WC and lower HDL-C ( Table 5) .
Discussion
The MetS is common in the Philippine LIFEC-ARE cohort. The prevalence of the MetS using the mNCEP criteria is similar to that observed in 2008, although our population was younger than that in the previous report 4) . We found that socio-demographic factors are associated with higher prevalence of the MetS. MetS is more common in older individuals. This is in line with other studies [1] [2] [3] . Even though the Philippines has one of the youngest populations in Asia (with a median age of 23.4 years old) 15) , increasing life expectancy is resulting in larger number of older individuals in the population and this will have an important impact on the burden that age related disorders like the metabolic syndrome place on society. The increase in the prevalence of the MetS is related to an increase in prevalence of each of the individual features of the metabolic syndrome with increasing age. The one exception was low HDL-C, which was common and showed relatively similar prevalence with increasing age. Low HDL-C is known to be common amongst the population in the Philippines, as it is in some other populations 16, 17) . The reasons for this low HDL-C is unclear.
Higher socio-economic status (as measured by the level of education attained) was also associated with increased prevalence of the metabolic syndrome. In many developed countries, the burden of chronic disease is disproportionately borne by the poorer segments of the population (an inverse social gradient) 18, 19) . However, this does not seem to be the case in the Philippines at this time. Even as the economy continues to grow, it is important that attention is paid to healthy eating and increased physical activity, to reduce the burden of the metabolic syndrome in developing tion in the LIFECARE study.
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